Affinity of linker histones for chromatin in situ analyzed using DAPI as a cytochemical probe.
It is generally assumed that linker histones contribute to condensation of chromatin and to the repression of genetic activity by binding to chromatin with increased affinity. The aim of this study is to investigate a possible correlation between linker histone binding to chromatin in situ and chromatin condensation using a cytochemical approach that largely preserves nuclear structure. Ionically bound H1 was extracted with increasing concentrations of sodium chloride. Thereafter, the cells were fixed in formaldehyde and stained with 50 nM 4',6-diamidino-2-phenylindole (DAPI) and fluorescence intensity was measured by image cytofluorometry. The association between linker histones and chromatin was stronger in cultured human fibroblasts and rat smooth muscle cells than in both human T lymphocytes and granulocytes, and in particular, frog erythrocytes, which exhibited highly condensed chromatin. Our data indicate a lower affinity of linker histones for metaphase chromosomes than for interphase chromatin, and we observed a reduction in linker histone affinity during terminal differentiation of frog erythrocytes in vivo. Taken together, our findings imply that the affinity of linker histones for chromatin in situ is unrelated or inversely related to chromatin condensation.